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(57) ABSTRACT

An air pre-cleaning assembly includes a motor that has a
stator and a rotor shaft assembly configured with a fan. The
motor is disposed at the upstream of the fan, and rotation of
the fan is configured to yield an air flow passing through the
motor. A cyclone separating element on the upstream path of
the air flow on the motor includes an air inlet, a separating
chamber, a dust collecting chamber, and an air outlet. The
separating chamber is communicated with the air inlet. The
dust collecting chamber is communicated with the separat-
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ing chamber and located at its outer periphery. The air outlet
is communicated with the separating chamber and located at
its inner periphery. The motor is located at the downstream
of the air outlet. The cyclone separating element allows
clean air filtered by cyclone filtering to pass through the
motor via the air outlet.

17 Claims, 4 Drawing Sheets
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AIR PRE-CLEANING ASSEMBLY AND
ELECTRIC TOOL HAVING SAME

This application is a 35 U.S.C. § 371 National Stage
Application of PCT/CN2018/076594, filed on Feb. 13,
2018, which claims the benefit of priority to Ser. No. CN
201710083909.1, filed on Feb. 16, 2017 in China, the
disclosures of which are incorporated herein by reference in
their entirety.

The present application relates to an electric motor, and
more particularly to the field of air pre-cleaning of electric
motors.

Electric motors, such as those used in electric tools, often
contain particulate matter in cooling airflow thereof, and this
particulate matter may cause severe damage to the electric
tool if it enters the interior of a tool assembly. It is therefore
advantageous to reduce the level of particulate matter in the
airflow somewhere upstream of an operating mechanism
(such as an electric motor or other apparatus). Air pre-
cleaners are commonly used to separate particulate matter
from the airflow. At present, in the industry, this is mainly
implemented by providing a particle separation unit with an
independent power system, or a complex follow-up separa-
tion unit, which still has defects such as a high cost and a
complex design.

Therefore, it is necessary to make improvements to over-
come the technical problems existing in the prior art.

SUMMARY

The main problem to be solved by this application is the
air pre-cleaning problem of an electric motor.

In order to solve the above technical problem, in one
aspect, the present application provides an electric tool
comprising a housing and a tool assembly assembled on the
housing, the tool assembly comprising: an end output shaft
capable of clamping an accessory and an electric motor for
directly or indirectly driving the end output shaft, wherein
the electric motor comprises a stator and a rotor shaft
assembly; the rotor shaft assembly further comprises a fan
which can generate an airflow; the airflow flows through the
electric motor; a cyclone separation unit is disposed in the
path of the airflow upstream of the electric motor; and the
cyclone separation unit comprises an air inlet, a cyclone
separation chamber communicating with the air inlet, a
cyclone dust collecting chamber communicating with the
cyclone separation chamber and located at the outer periph-
ery of the cyclone separation chamber, and an air outlet
communicating with the cyclone separation chamber and
located at the inner periphery of the cyclone separation
chamber, with the electric motor being located downstream
of the air outlet.

In still another aspect, the present application also pro-
vides an air pre-cleaning assembly, which comprises an
electric motor having a stator and a rotor shaft assembly that
is assembled with a fan, wherein the electric motor is located
upstream of the fan; the rotation of the fan can produce an
airflow flowing through the electric motor; a cyclone sepa-
ration unit is disposed in the path of the airflow upstream of
the electric motor; and the cyclone separation unit comprises
an air inlet, a cyclone separation chamber communicating
with the air inlet, a cyclone dust collecting chamber com-
municating with the cyclone separation chamber and located
at the outer periphery of the cyclone separation chamber, and
an air outlet communicating with the cyclone separation
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chamber and located at the inner periphery of the cyclone
separation chamber, with the electric motor being located
downstream of the air outlet.

According to the present application, the cyclone separa-
tion unit disposed upstream of the electric motor enables
cyclone-filtered clean air to flow through the electric motor
through the air outlet, and the design is compact and simple,
and the safety is also improved.

According to an aspect of the present application, an
electric tool is provided which comprises a housing and a
tool assembly assembled on the housing, the tool assembly
comprising: an end output shaft capable of clamping an
accessory and an electric motor for directly or indirectly
driving the end output shaft, the electric motor comprising
a stator and a rotor shaft assembly, the rotor shaft assembly
further comprising a fan which can generate an airflow, the
airflow flowing through the electric motor, characterized in
that a cyclone separation unit is disposed in the path of the
airflow upstream of the electric motor, and the cyclone
separation unit comprises an air inlet, a cyclone separation
chamber communicating with the air inlet, a cyclone dust
collecting chamber communicating with the cyclone sepa-
ration chamber and located at the outer periphery of the
cyclone separation chamber, and an air outlet communicat-
ing with the cyclone separation chamber and located at the
inner periphery of the cyclone separation chamber, with the
electric motor being located downstream of the air outlet.

Optionally, the airflow flows through a stator-rotor gap of
the electric motor and/or a motor-housing backlash.

Optionally, the cyclone dust collecting chamber has a
particle discharge port.

Optionally, the cyclone dust collecting chamber further
comprises a cover that can close the particle discharge port
by a negative pressure generated by the airflow.

Optionally, the electric tool has a switch for controlling
the start-up of the electric motor, and the cyclone dust
collecting chamber further comprises a cover which can be
in linkage with the switch to open and close the particle
discharge port.

Optionally, the switch sets, in a linkage manner, the start
and stop of the electric motor and the opening and closing
of the cover as: before the electric motor is started, the cover
is closed first; and before the cover is opened, the electric
motor is stopped first.

Optionally, the end output shaft is perpendicular to the
rotor shaft assembly, the end output shaft has a free end
facing a working side, and the particle discharge port is open
to the working side.

Optionally, the cyclone dust collecting chamber extends
to the working side to form an extended dust collecting
chamber, and the particle discharge port is provided at a
lower portion of the extended dust collecting chamber.

Optionally, the cyclone separation unit has several air
inlets distributed in a circumferential direction, and the air
inlets enter the cyclone separation chamber in a tangential
direction.

Optionally, the housing is provided with several intake
grilles corresponding to the air inlets.

Optionally, the cyclone separation unit is prefabricated as
awhole and can be modularly assembled on the electric tool.

Optionally, the inner wall of the cyclone dust collecting
chamber is provided with several strip-like or spot-like
protrusions which promote sedimentation of particles.

Optionally, the cyclone dust collecting chamber is dis-
posed in whole or in part as a see-through chamber allowing
for observing the amount of dust collected.
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Optionally, the electric tool is an angle grinder, an electric
hammer, a circular saw, an electric drill or a cutting machine.

According to another aspect of the present application, an
air pre-cleaning assembly is provided which comprises an
electric motor having a stator and a rotor shaft assembly that
is assembled with a fan, the electric motor being located
upstream of the fan, and the rotation of the fan being able to
produce an airflow flowing through the electric motor,
characterized in that a cyclone separation unit is disposed in
the path of the airflow upstream of the electric motor, and the
cyclone separation unit comprises an air inlet, a cyclone
separation chamber communicating with the air inlet, a
cyclone dust collecting chamber communicating with the
cyclone separation chamber and located at the outer periph-
ery of the cyclone separation chamber, and an air outlet
communicating with the cyclone separation chamber and
located at the inner periphery of the cyclone separation
chamber, with the electric motor being located downstream
of the air outlet.

Optionally, the cyclone separation unit has several air
inlets distributed in a circumferential direction, and the air
inlets enter the cyclone separation chamber in a tangential
direction.

Optionally, the cyclone dust collecting chamber has a
particle discharge port.

Optionally, the cyclone dust collecting chamber further
comprises a cover that can open and close the particle
discharge port actively or passively.

BRIEF DESCRIPTION OF THE DRAWINGS

The present application will be more fully understood by
referring to the following detailed description of specific
embodiments taken in conjunction with the accompanying
drawings. In the figures:

FIG. 1 is a schematic perspective structural view showing
an electric tool of the present application;

FIG. 2 is a schematic cross-sectional structural view
showing the electric tool of FIG. 1;

FIG. 3 is a schematic exploded structural view showing
the electric tool of FIG. 1;

FIG. 4 is a schematic front cross-sectional structural view
of a cyclone separation unit of FIG. 3;

FIG. 5 is a schematic cross-sectional structural view
showing the cyclone separation unit of the present applica-
tion taken along the A-A direction in FIG. 1;

FIG. 6 is a schematic partial cross-sectional structural
view showing a cover of an electric tool according to a
second embodiment of the present application in an open
state; and

FIG. 7 is a schematic partial cross-sectional structural
view showing the cover of FIG. 5 in a closed state.

DETAILED DESCRIPTION

Specific embodiments of the electric tool 100 of the
present application are described in detail below with ref-
erence to the accompanying drawings.

Referring to FIG. 1 to FIG. 5, the electric tool 100 of this
embodiment is an angle grinder, which comprises a housing
10 and a tool assembly 20 assembled on the housing 10. The
housing 10 comprises a front housing 101 and a rear housing
102, and the tool assembly 20 is specifically assembled in
the front housing 101. The tool assembly 20 comprises: an
end output shaft 201 capable of clamping an accessory, a
gear set 203 driving the end output shaft 201, and an electric
motor 205 driving the gear set 203, wherein the electric
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motor 205 comprises a stator 2051 and a rotor shaft assem-
bly 2053; the rotor shaft assembly 2053 is also assembled
with a fan 207 which can generate an airflow F; the electric
motor 205 is located upstream of the fan 207; the airflow F
flows through the electric motor 205; a cyclone separation
unit 30 is disposed in the path of the airflow F upstream of
the electric motor 205; and the cyclone separation unit 30
comprises an air inlet 301, a cyclone separation chamber 303
communicating with the air inlet 301, a cyclone dust col-
lecting chamber 305 communicating with the cyclone sepa-
ration chamber 303 and located at the outer periphery of the
cyclone separation chamber 303, and an air outlet 307
communicating with the cyclone separation chamber 303
and located at the inner periphery of the cyclone separation
chamber 303, with the air outlet 307 leading to the electric
motor 205. The fan 207 sucks cyclone formed in the cyclone
separation chamber 303, then separates large mass particles
such as dust into the cyclone dust collecting chamber 305,
and sends the processed clean air to the electric motor 205
through the air outlet 307 to participate in work, employing
a simple and efficient structural design to ensure safety of the
electric motor and tool. The electric tool further comprises
a switch 209 that controls the start-up of the electric motor
205, and the cyclone separation unit 30 and the switch 209
are assembled at the rear housing 102. The design of front
and rear housings is configured to effectively receive the
cyclone separation unit 30 with a high disassembly require-
ment in the rear housing 102, and to receive the tool
assembly 20 with a low disassembly requirement in the front
housing 101, thereby separating them and reducing the
assembly and disassembly time and accuracy change.

The electric motor 20 in this embodiment is located
upstream of the fan 207, the airflow F specifically flows
through a stator-rotor gap G1 of the electric motor 207
and/or a motor-housing backlash G2, the cyclone separation
unit 30 is disposed in the path of the airflow upstream of the
stator-rotor gap G1 and/or the motor-housing backlash G2,
and the cyclone dust collecting chamber 305 has a particle
discharge port 3051 for discharging particles such as the dust
collected in the cyclone dust collecting chamber 305 in time.
The end output shaft 201 is perpendicular to the rotor shaft
assembly 2053, the end output shaft 201 has a free end 2011
facing a working side, and the particle discharge port 3051
is open to the working side. The design that the particle
discharge port 3051 is disposed on the working side con-
sistent with the end output shaft 201 not only conforms to
the user’s operating habit for an angle grinder, but also
satisfies the design compactness requirement of the angle
grinder itself.

The cyclone dust collecting chamber 305 further com-
prises a cover 3053 that can close the particle discharge port
3051 by a negative pressure generated by the airflow F. The
cover may be in the form of turning over by means of a
pivot, and may also be in the form of a soft rubber sleeve,
as long as it can be attracted to be closed when the fan 207
is operated to generate the negative pressure. The cyclone
dust collecting chamber 305 extends to the working side to
form an extended dust collecting chamber 3055, and the
particle discharge port 3051 is provided at a lower portion of
the extended dust collecting chamber 3055. The cyclone
dust collecting chamber 305 has a cone cylindrical shape,
and the extended dust collecting chamber 3055 is formed by
being recessed toward the working side on the basis of the
cone cylindrical shape, so that the particles falling into the
extended dust collecting chamber 3055 exit a main cyclone
area and are relatively difficult to be raised again, thus the
dust collection amount of the cyclone dust collecting cham-



US 11,374,467 B2

5

ber 305 is also objectively improved. The inner wall of the
cyclone dust collecting chamber 305 is provided with sev-
eral strip-like or spot-like protrusions (not shown) which
promote sedimentation of the particles to help the particles
decelerate and then deposit.

With continued reference to FIG. 1 to FIG. 5, the cyclone
separation unit 30 is prefabricated as a whole and can be
modularly assembled on the electric tool 100, so that it can
be easily disassembled, cleaned and replaced when dust
builds up on the wall surface after multiple use. Of course,
the cyclone separation unit 30 can also be closed by means
of an existing structure in part, for example, a part of the
outer wall of the cyclone dust collecting chamber 305 can be
opened, and in combination with the housing in the vicinity
of'the switch. The housing 10 is provided with several intake
grilles 103 corresponding to the air inlet 301. In this way, the
air entering the cyclone separation unit 30 can be coarsely
filtered to prevent oversized particles from entering and
damaging the cyclone separation unit 30. Several air inlets
301 in the cyclone separation unit 30 are distributed in a
circumferential direction to draw in a larger amount of air.
The air inlets 301 enter the cyclone separation chamber 303
in a tangential direction so as to enter the swirl flow at the
most direct angle and direction after entering the cyclone
separation chamber 303, thereby improving the separation
efficiency. In addition, the cyclone dust collecting chamber
305 may also be disposed in whole or in part as a see-
through chamber allowing for observing the amount of dust
collected, so as to perform corresponding processing in an
intuitive and timely manner.

The cover 3053 in the first embodiment described above
is not arranged in a particular manner as long as it can be
attracted to be closed under the negative pressure, while in
other embodiments, a control switch can be separately
provided, and even the cover can be provided in the form of
being in linkage with the existing motor control switch. For
example, referring to a second embodiment shown in FIG.
6 and FIG. 7, the electric tool 100 has a switch 209 for
controlling the start-up of the electric motor 205, and the
cyclone dust collecting chamber 305 further comprises a
cover 3053 which can be in linkage with the switch 209 to
close the particle discharge port 3051. The switch 209 uses
a swing link 3054 to set, in a linkage manner, the start and
stop of the electric motor 205 and the opening and closing
of the cover 3053 as: before the electric motor 205 is started,
the cover 3053 is closed first; and before the cover 3053 is
opened, the electric motor 205 is stopped first. The cyclone
separation unit 30 is preferably located between the electric
motor 205 and the switch 209, which not only facilitates the
arrangement of a linkage mechanism, but also is indepen-
dent of the tool assembly 20, and does not require disas-
sembly of the main portion of the housing 10 during
processing.

The above specific embodiments are merely illustrative of
the present application and are not intended to limit the
present application. For example, the end output shaft and
the electric motor in this embodiment are driven therebe-
tween by a gear set, but in other applications, other forms of
driving may also be used, even directly using motor drive.
Furthermore, the above specific embodiments mainly intro-
duce the application of the present application on the angle
grinder, and in fact, the cyclone separation unit can be more
widely used as an air pre-cleaning assembly in the field of
electric hammers, circular saws, electric drills, cutting
machines or even non-electric tools. A basic application
state is: the air pre-cleaning assembly comprises an electric
motor having a stator and a rotor shaft assembly that is
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assembled with a fan, wherein the electric motor is located
upstream of the fan; the rotation of the fan can generate
airflow passing through the electric motor; a cyclone sepa-
ration unit is disposed in the path of the airflow upstream of
the electric motor; and the cyclone separation unit comprises
an air inlet, a cyclone separation chamber communicating
with the air inlet, a cyclone dust collecting chamber com-
municating with the cyclone separation chamber and located
at the outer periphery of the cyclone separation chamber, and
an air outlet communicating with the cyclone separation
chamber and located at the inner periphery of the cyclone
separation chamber, with the air outlet communicating with
the electric motor.

In summary, various changes and modifications can be
made by a person of ordinary skill in the art without
departing from the scope of the present application. There-
fore, all equivalent technical solutions are also within the
scope of the present application, and the scope of protection
of the present application should be defined by the claims.

The invention claimed is:

1. An electric tool, comprising:

a housing defining a plurality of intake grilles; and

a tool assembly including:

an end output shaft configured to clamp a cutting,
drilling, or grinding accessory,

an electric motor arranged inside the housing and
configured to directly or indirectly drive the end
output shaft, the electric motor including a stator and

a rotor shaft assembly, the rotor shaft assembly

including a fan configured to generate an airflow that

flows through the electric motor, and

a cyclone separation unit disposed in a path of the
airflow upstream of the electric motor, the cyclone
separation unit comprising:

a plurality of air inlets distributed around the cyclone
separation unit in a circumferential direction, each
of the plurality of air inlets being aligned with an
associated intake grille of the plurality of intake
grilles;

a cyclone separation chamber communicating with
the plurality of air inlets, each of the plurality of
air inlets oriented so as to direct air from the
associated intake grille into the cyclone separation
chamber in a tangential direction;

a cyclone dust collecting chamber communicating
with the cyclone separation chamber and located
at an outer periphery of the cyclone separation
chamber; and

an air outlet communicating with the cyclone sepa-
ration chamber and located at an inner periphery
of the cyclone separation chamber, the electric
motor located downstream of the air outlet such
that the airflow passes from the air outlet through
the electric motor.

2. The electric tool as claimed in claim 1, wherein the
airflow flows through one or more of a stator-rotor gap of the
electric motor and a motor-housing backlash.

3. The electric tool as claimed in claim 1, wherein the
cyclone dust collecting chamber has a particle discharge
port.

4. The electric tool as claimed in claim 3, wherein the
cyclone dust collecting chamber further comprises a cover
configured such that negative pressure generated by the
airflow during operation of the fan causes the cover to close
the particle discharge port.

5. The electric tool as claimed in claim 3, wherein the end
output shaft is perpendicular to the rotor shaft assembly, the
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end output shaft has a free end facing a working side, and the
particle discharge port is configured to open to the working
side.

6. The electric tool as claimed in claim 5, wherein the
cyclone dust collecting chamber extends to the working side
to form an extended dust collecting chamber, and the particle
discharge port is disposed at a lower portion of the extended
dust collecting chamber.

7. The electric tool as claimed in claim 1, wherein the
cyclone separation unit is prefabricated as a unit that is
configured to be removable from the electric tool.

8. The electric tool as claimed in claim 1, wherein an inner
wall of the cyclone dust collecting chamber has a plurality
of strip-shaped or spot-shaped protrusions that promote
sedimentation of particles.

9. The electric tool as claimed in claim 1, wherein at least
part of the cyclone dust collecting chamber is exposed
outside the housing and is configured as a see-through
chamber allowing the amount of dust collected to be
observed.

10. The electric tool as claimed in claim 1, wherein the
electric tool is an angle grinder, an electric hammer, a
circular saw, an electric drill, or a cutting machine.

11. An electric tool, comprising:

a housing; and

a tool assembly assembled on the housing, the tool

assembly including:

an end output shaft configured to clamp an accessory,

an electric motor configured to directly or indirectly
drive the end output shaft, the electric motor includ-
ing a stator and a rotor shaft assembly, the rotor shaft
assembly including a fan configured to generate an
airflow that flows through the electric motor, and

a cyclone separation unit disposed in a path of the airflow

upstream of the electric motor, the cyclone separation
unit including an air inlet, a cyclone separation cham-
ber communicating with the air inlet, a cyclone dust
collecting chamber communicating with the cyclone
separation chamber and located at an outer periphery of
the cyclone separation chamber, and an air outlet
communicating with the cyclone separation chamber
and located at an inner periphery of the cyclone sepa-
ration chamber, the electric motor located downstream
of the air outlet, wherein:

the cyclone dust collecting chamber has a particle dis-

charge port,

the electric tool has a switch configured to control the

start-up of the electric motor, and

the cyclone dust collecting chamber further comprises a

cover configured to be in linkage with the switch to
open and close the particle discharge port.

12. The electric tool as claimed in claim 11, wherein the
switch sets, in a linkage manner, the start and stop of the
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electric motor and the opening and closing of the cover such
that (i) before the electric motor is started, the cover is closed
first and (ii) before the cover is opened, the electric motor is
stopped first.

13. The electric tool as claimed in claim 11, wherein the
cyclone separation unit has several air inlets distributed in a
circumferential direction, and the air inlets enter the cyclone
separation chamber in a tangential direction.

14. The electric tool as claimed in claim 13, wherein the
housing has several intake grilles, each of which aligns with
a corresponding one of the several air inlets.

15. An air pre-cleaning assembly, comprising:

an electric motor arranged inside a housing of a tool in

which the air pre-cleaning assembly is mounted and
configured to directly or indirectly drive an end output
shaft, which is configured to clamp a cutting, drilling,
or grinding accessory, of the tool, the electric motor
having a stator and a rotor shaft assembly that is
assembled with a fan, the electric motor located
upstream of the fan, and a rotation of the fan configured
to produce an airflow that flows through the electric
motor; and

a cyclone separation unit disposed in a path of the airflow

upstream of the electric motor, the cyclone separation

unit comprising:

a plurality of air inlets distributed around the cyclone
separation unit in a circumferential direction, each of
the plurality of air inlets being aligned with an
associated intake grille defined in the housing of the
tool;

a cyclone separation chamber communicating with the
plurality of air inlets, each of the plurality of air
inlets oriented so as to direct air from the associated
intake grille into the cyclone separation chamber in
a tangential direction;

a cyclone dust collecting chamber communicating with
the cyclone separation chamber and located at an
outer periphery of the cyclone separation chamber;
and

an air outlet communicating with the cyclone separa-
tion chamber and located at an inner periphery of the
cyclone separation chamber, the electric motor
located downstream of the air outlet such that the
airflow passes from the air outlet through the electric
motor.

16. The air pre-cleaning assembly as claimed in claim 15,
wherein the cyclone dust collecting chamber has a particle
discharge port.

17. The air pre-cleaning assembly as claimed in claim 16,
wherein the cyclone dust collecting chamber further com-
prises a cover that is configured to open and close the
particle discharge port actively or passively.
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